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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a plasma processor in which the 
consumption 

of a protection structure and an exhaust ring can be suppressed compared to 
a 

conventional case, an operating ratio can be improved, running cost can be 
reduced, abnormal discharge due to the leak of plasma to the exhaust ring 
is 

prevented and a satisfactory processing can be preformed. 

SOLUTION: First magnets 21 are disposed so that they are positioned 
below a 

lower electrode 2 and they surround the periphery of the lower electrode 2 . 
Second magnets 22 are circularly disposed in heightwise positions near the 
ceiling of the vacuum chamber 1 along the side wall of the vacuum chamber 
1. * 

Third magnets 23 are circularly installed in heightwise positions near the 
exhaust ring 7 below the second magnets 22 along the side wall of the 
vacuum 

chamber 1. Then, a magnetic field is formed by the first magnets 21, the 
second magnets 22 and the third magnets 23 so that they cover the inner 
wall 

part (cylindrical member 14) of the vacuum chamber 1 and the surface of the 
exhaust ring 7 . 



3/17/06, EAST Version: 2.0.3.0 



COPYRIGHT: (C)2003,JPO 



3/17/06, EAST Version: 2.0.3.0 



(i9)0#Bftiw (jp) 02) ^ H ^ If ^ ^ (a) (mmwrbm** 

#^2003-124192 
(P2003-124192A) 
(43)&§BB ¥f£l5^4J!25B (2003.4.25) 



(51)Inta 7 

H0 1L 21/3065 

C2 3C 16/509 

C 2 3 F 4/00 

H0 5H 1/46 



F I 

C2 3C 16/509 

C 2 3 F 4/00 

H0 5H 1/46 

H0 1L 21/302 



?-?>n##) 

4K030 
A 4K057 
M 5F004 
C 



S3ESt3ft m^momo ol (4 9i) 



(21)ftiHS# 


&B2001 -314479( P2001 -314479) 


(71) USA 


000219987 








SCgCXl^h 




¥J«13^10^ 11 B (2001. 10. 11) 




3DMKiKj5Mfi5TI3S6^ 






(72)5E9Mf 


ffi* IS 








**IBiK5fe«£TS3S6# TBSj* 














(72)»M# 


»s m- 








yK&mxmtiiiBssen tbs» 














(74)ftSA 


100077849 



















(54) [£9i®£#3 75XvfflJI|£fi 



(57) 

mm ) miz&Kxmmmmimsm y y ^ 

fig 2 OEBSrffltf <k a (cm 1 2 1 tfi&ft <oix . R 

iotiggp^o-cis^^2^at52*<i§«t^ti, m 

2 tfSSffi 2 2 - j T $1$, V V? 7 iS$c7)j« S ft 

2 1, *2*>Hffi2 2. »3<088P52 3teJ:oT, 

f-v w< i cDrta^p ( mmm 1 4 ) Awmv 
ivmmmoXoizmmimtfibx^z. 




3/17/06, EAST Version: 2.0.3.0 



1 

mzr 7x7 § itxmzcomt: 

mtsx dicwtfeitfeiiBRU y^t . 

itcramkfriEiJBW t «ffl(c*flia«j * wan 
t, 

mrnts* o mmzmfhtitzm i osffit . fries 

fcfto T»Rt:»tt ^iifc* 3 OWE £ Jc J: ->T . fffe 
ffiUzZbZnWlbt&Ty Xv*JUlg|B. 

imm2] mxm i im<o?yx-?tmmmz&^ 

WZW, 1 - 3 co«5«i« H*0*±T2fl*lfc:i*K J: o KiE 

m 3 ^^«a»w*i6i*Bittrrti fc tth x o cub §*i 

tzzbtftmbtzryx^wmw. 

im®3i m$m2%M<7>T7X'?wmmzt$^ 

X, 

Buieig i (owEcombtf, mm2 , 3 osbps^k^j j: 

B. 

J: o ZEMZivfcZ k ZftWib-thTyX-? 

mms.. 

im$m 5 j m#m 1 tenor ?xv«sa8»c*in 

Hutem 1 - 3 co«5ti. BMfcWb'Ffrrt fcrt < «fc o CU 



(2) 1$§§2 00 3-1 24 192 

2 

B. 

fltfie^ 1 OBffitt. BBW*T*l<ltl«l< i 3 ££X3 
it. firteS2. 30®ai, 8»*<J:T*rtK floR* 
|6]£f6]< J: o (ciMSfifcC k ZmLkthTyXv® 

ass. 

miM^^y^mzma^ii. ±mtzm.$tu&m 

m±.tzmsmmmnmtti x 

fist, 

frieTsmfisoaBs t «mt * «t 3 t . wEjesf-+ 
y'w&mzwfbtuzimm&k . 

fffSTg|51tffic0fil2«JBfflJ: , )Tffl3OjgMig|5i;. I5IB* 
20 ftf+y*«i:*>mic4rtEU f5feT&«&OEffl£ 
ffltrJ: 3 CRttMifclMiy y?b . 

masiu yroT-ftfrb. mmwj yrzitixm 

H?namB^^miB«iBffi<j: ofi^flacsaaB^H 
t> WE*2f-*w'CodM!aw)rt«»iii s six, fFte 

Mies 1 ^sgfEte, ffiffi*w*r&i$:rS]< J; a tcffifiS 

it. Miem 2 oa^ji . mmtfirmizfo <xoiz& 
mztifzz bimLbthryx^mm.. 
[ff*«9 ] ff*3ii -8 ^-rti**-mmv>Tyx-7 
40 jgyigBcrfc^T. 

mtwm&mzryxvzftm ?«x 7 f y ?>m 

imm 1 0 ] is^ji i^9^w^msnor^x 
^mmmza^x. 

k£imk-r&?yx~?wmm. 

[000 1 ) 

50 izm.mzi&wxj^LCDmtfyxmm?) 



3/17/06, EAST Version: 2.0.3.0 



(3 

3 

[0002] 

xa. sungrt(;:r?x-?£8££i*\ zwrrvx-?* 
LCDffl^7Xisft:fffl?tt. mmm. m 

itf. x^y/. «?£ffdT7XvM£Htfffl 
C0003] -rod: a^rvxv^^s-cu. ra* io 

S^CX5Xv£ftffi$tfTJ9r£OJ8UI£Jfirt J: o iz 

[0004]**:. ±Mlcr>TyXv>>mmW.X'lt. ±« 20 
ttt^-tttlft'C* £ i o Izffif&ZixtihWZW - 

mmm^uxa. TWtmnMmk*a&f-+> 
mwwm.vyr (mm) *wt. zwrnvy?* 

[0005] 30 

[ 0 0 0 6 ] X\ *3£f-v WN'OrtS^SrS 3 i 

ift%#mtttc\tLt 3 z$\b^i><7)i,z%.mtz>J: : iizb 40 

±fB«gJB^«jgft<7)*ft{;i, fll* l£ 300-5001$ 

[00073 w»uar#^ ±aufe«Hffl««JM*a 

U JKEf-irW<t«flEfcli»UTjai«ltff*4lt 
o^S*<*£. 50 



&IS2 0 0 3-1 24 192 
4 

[0008]**:. iKWfiWfflWllBBftR^SBRy > 
[0 009] XtivfUONzX^X*-?*? 

[ o o i o ] $ &£**:, smu yywrjxiw) 
sjsmtmi. b , %a u v^^cor* a v#t 

[0011] a^*«3lW>Wf (ctf&LTfc 

y-yyzxhtnmzzm&zttfxZZbbhlz. m 

«y y?w?yXv<ny-?\z£tmim<W ! &£ 
m±bx. m%W££?ioztcox'Zz>77x-?w® 

[00 12] 

[ira*»a-t4fc«>o*s] Honest 
/7 xv $r flsffl $ itx m%<wm & mtt&<?)M£ j f- * 

*ife«BB±(clirE»«ia^*«itt* J: 5«fi£$ft 

&mmt Watt^m® t nrnzmmm.* t epjd bx , 

fflEJ5a^2rX7Xv-ft-r£^«)^jga«lHi: . 15 
[0013] IWUH2<05HHtt» l«^S lim^TyX 

*m fc > «nes 2 &t>'^ 3 ^>affi^«B^*rti)WKri*i 
[00143 mtm3wmt* mimnmorvx 



3/17/06, EAST Version: 2.0.3.0 



(4 

5 

[0015] Sf*E4<03£BJili. It** 

^t«IE»3<oBffiwa«<o*rti3Wai*i*i, ltri£S2 

[0016] Kffl5A)M& MS* 1 fi«*>7 yX 10 

[0017] »*JH6*>$HIMi. t«*JB 1 E^T^X 
AtA<**(cHKitUttl!ft2. Mi 

[ooi8] ii*JS7w«iwi. ft8fefm&m*s& 20 

tiwmvyft. misfovvroyn;*^ mm 30 
#afc» frfeTSi5m«ii:Hiiie±a5mffitoratca)gs[m 

[0019] |»|8m W^«7IBfJOT7X 

[0020] M$g9o&»i. n^gt 1 

®b?&. 

[0021] m& i ov&wi. mtm 1 ~9 wm 
ip-msmnr y xvm&&tz}$ i >t . nE«*#j& so 



&§H2 0 0 3-1 24192 
6 

[00 2 2] IS Hi. VxjyffiXv+yft: 

[0023] JilBS£cf*-v WN' 1 *>rt»3i* g&is 
St LT^^xvnW (Bg#0!|j?.tf3 0 cm ( 1 24 f 

Art-** at. «^*vmrt499HKcii. ±aw 

«&3#t£ft£*lTUft. 

[0024] i<0i»W3Cll. ^comil3 atfB 

•>x/\wtwtr*-fcaujT* ft i a WMtsivcn 
[0025] ssf+ w< i T&m 

[ 0 0 2 6 ] T^SIS2)gHc7)iiBffiJ: OTilO 

W)yf(Mim) 7tfmit>tix&*). zwmvy 
[0027] -efc. zmfuvy^zftix. mm 

[0028] =5rfc. zm%v >77it. %m&zm 

xz<rm&tm<%z>b. mL^hMz-smthzbti 1 
TZhkoizK-iX^h. 

[0 029 3 *fc. JiS«i63{i. S^*58^^LTS 

ntti9 bmsmizftrnztixii o . ±anw3 
[00303 Tgpmei2<7)±ts{c«i. «>x»\wt 

IMB«ft:««fia»t*fc«)OIWf-w^ l 0*i|g(tA> 
tlX^Z. Zmm^^-y7 10l,i. MMMcl OatfOH 
(c«fi 1 0 b £E«L-Cflff££iXTfc 0 . ««§ 1 0 b iz 
Ji. BSSm^l l*««SfLrv^4. Sffi«jS 

1 1 i o b jceawE* epjirt s z 1 1 <t o . 



3/17/06, EAST Version: 2.0.3.0 



(5 

7 

7-n>j)lz±->X. ^x^W5-TgSB®2±t«i«« 
[003 1] itz. TfiWBE2Ctt. »jBE*flHW6fc 
< ^XAWKfi^-f SfcAK^XAWtfJgffiteH e ijx 

tm-t&#xmA®m mm?) bmnt>ti. «? 

[00 3 2] TS5«ffi2Ji. S£3§1 2S:^L 

■c^ju^misi 3 fcwwcsasivcfc"). Tspme io 

[ o o 3 3 ] 4 tz . S^f-v wn' i <ort«cii. Kffif- 

ttl4(4. 3tKi«KflWtS*iT*J0. 7*7Xv{cJ:& 

[ 0 0 3 4 ] * LT . XmfaOBBVli. T&WM 2<0 20 
ftKffi J: 0 TfflcoatfHcfiS L , «RfcT»Wi 2 OA 
HSrffltridfc, Sl*>WB2 1#RttMvO*S. 4 

f-* <0H£»fciB^T!8ttfc*2«)«52 2#tft 
H^flTtS 1 ). Cfla»2©»52 20T*Tft->T. ft 
«yy/7ifiS*>iS3tififc:{i. S$fty^l« 
»fc»oTa(tt(C|l3«W52 3jMR»tfe*lT^*. «r 

i h<7)'J?%< b 4>-;fr$-ft£-f l>i«$<aB<9£ b SrSBfc 

[00 3 5] *l/C. £*16*»B10V&21. 82(7) 
K52 2. »3*>HPE2 3CJ:->"C» Hlfc»|-?jRf 

J: 3 i coi^egp ( wmm 1 4 > <o 

h 5 v7"LT . KSf-fr yA 1 C0(*IMSP ( RffitfSIS 
[0036] JbE»l««521, *2C0«E2 2, JR 

3co6S52 3{±. 02t^-r«fcp(c, wittHaag&s 
*yh2oo£. mce** (E2Wi-spco^-r) 

ltf5Bffi2l3&«lh6 6ffl. »2Waffi2 2aV»3© 50 



&I82003-1 24 192 
8 

HP52 3*«^ett84ffl<0SBP5Hr^yh20 0 

ttz. micowE2 nt^& (±.ts,w&*y? — Bffi 

*tV9- (±ffi«S<l» ) *>'2 0 3rara, 320MK&2 

2. m30l852 3{i*g (±tf«ff*V? tt&fe 

V*- (±ffi«tt'l» ) A<283mmi:$*lTV^. * 

fc. ±IW&fe*0« V h 2 o ooimti. ±e*>#»tt 
cRft-f. mm, mmbixi>&<. ttz. 

ifiXZh. 

[00 37] HiatfH3fcjj**-J:3(C, »1W 
KB21. ^2(0K52 2. gS3<7)«:&2 314, **E5 
SfcW:T*flfc:i*l< «t 3 (cftOS-ls^ y h 2 0 0A<E 
a^ixTfcO. miOK52 1{4. SftS«±«t:«r4J: 
5C. m20fiat52 2, ^3tf0«52 3(4. N®*>'±ffl!| 

[0 0 38] 4fc. ffl^BC2 1. ^20JK52 2. 
m3coTO2 3coi«§jr(6ifiS(4, 13(^fJ:a^ 
•>xyNW<0Kffi. o4 0. T&mffi20±®£«Jpi: L 

Afc=Sr4J:3t:TMt:S{fS*i. »2«aFB2 2tt-e<0 
KS*|6l«>+'C'fiKl<0KS*«B t J: -3 t±08fcS« 
$ix» ^3(OTO2 3{4^co«§^r[*]<7)^fiSc7)«§ 
3&*Ci:*&J:pfc:T«CifflSitTV^. %mm<7)mm 
Kt5V^TI4, ±IB<0A*»3 8mm, BW7mm, C*^' 

t'{4=5r<, fflffl<?>ffi£ft0>«R. ^^ffd^x 
AWfl^fffi (*HSSfOJg©f it 30cm(12^fy 

[0039] oz. mstiMbixit. mm. -rry 

««W5tfltOt<Otffl^4ii:fc«»lt»ri8T**. 4 

->tzWE±rx v v zmtz Z b i>X'Z 6 . 

[0040] r^XvSrHiSttl,^^, 
>a' 1 <om& ( P3ffi«S« 1 4 ) *B&£. & 

<bi>. 0. 01~0. 1 2T ( 1 00-1 20G) {4 

■mx'hhtiK Tawfi2±<o»>xyNwo±fc»*wB 

S»t. >>xvNWcojgiia5±tc(4, H*WK58«*^JS 
SiiTV^vvjjBB. 4/c{4, ^<bi>^^wcr,mm 
U&ZUVhWffl&g.* 0 . 0 0 1 T ( 1 0 G ) JSTt 
tlZbmtL\>\ Z<7)tzlf>. »2 

<m&22. m<mz23\±. frfri&ttzmtztm 



3/17/06, EAST Version: 2.0.3.0 



9 

[ o o 4 n mz. z<?)£ ? izm^titzryx^x-y 
mi. 

[004 2 j wniz^y-h'^zr&ffi&i. 

zny- h;<)\s7lzfmixmmZhtc®*l%^n- 

Hcy^ssr^-LT. &wmffl&<rm&T-j±mz& 
f)^xj\wmm^y^i^zmx^tt. T&m®2 
±.tumztix . »m** v 9 1 otzx mmmti 

[0043] U»*a. «Mffii6(Cj:0. *ffi*+>' 
a*1 t b biz. ±g?«&3?)i§?l3 a£ 

ilflOO-lOOOscc mff)fi$MX'fi£.l-* 1 

1. 3 3-1 33 Pa ( 1 0-1 OOOmTo r r ) . 
#2L<{22. 67-26. 7Pa(20-200mT 
or r ) SKfcftftJKti. 

[ 0 0 4 4 ] * IX . i Wtt«-CKa*1Ki9 ,13*- 
±ttlff3. T^«fiS2lc. ffliOftmiaKB* 

as** i wzm&ztitz'mtixtfrjx-vitz 

[004 5] £0$. EriBUrfcfc'J. ISlO?i52 
1. SS20^52 2, m30S8i52 3{;J:-5T. WSkf- 

+ J"<lort»B (PMWMMU 4 ) OHM. fttf. 

SlU y^70?tffi£$f 5 J: o \,zW%>tf&®.HixX^h<F> 

x\ zommzx^x. nm^y^i^m (m 
$mt 1 4 ) <n$m. av. «mu y^7o^ffitJtt 

HttttfflW 1 4 ( rtfx-^ K ) <^W^*«3|W)»flSW» 
i ofggg (300 o«frass) tgff-r c ttf-cz 

[ 0 0 4 6 ] * LT. ffiJgOX -y*f~y?9mti t nhiX& 

[00473 ±m<omm<?)&miz&^xn. 03 

K^SfUifc 1 ). »2tf>«E2 2, 

m3cr>mG23*. ®mtf±.Ti;mzft<]:oi l z. *» 

H10J152 UiS«W«±fl|. ^2<7)HS2 2St/ 
»3*>W52 3Ji. Nffi#±flSlfc&i>J:3itfiJU 2 
fc. ^T|5lt:855-fe^>'h2 0 0S:fflv^%&{cov^ 

kO-«*3r<. Witf. H4~8t:*tJ:dlBj«tTfc 

[0 0 48] 04 Ji. 8l*>8ffi2 1. JS2 



(6) ^2003-124192 

1 0 

<m>a 2 2 . 3$ 3 coas 2 3 £ . &&#±T2f ficfi < 
Xilz. Sll<0Sffi2 lttSiUJi. H2«® 
52 2ttN«i#Jt{g!L 353<0«52 3liS«ia*±t8te& 
SJ:ofcE*flU:*3££^l/CO&. 
[004 9] ifc. 05fi. §ll<?>8ffi2 1 . §S2<06& 
52 2. SS3c7)fiB:&2 3£, affl#±T#fofcl*K J: 5 
fc. £TSflB**±fflfc$r4J:3lcliSHU:«a& 

[00 50] 06Ji. 01O*^t|iiaC All 
10 tf«E2 1. |S2?>li52 2, SjI3?>5£B2 3*\ flffi 
#J:T*l>lfcl«!KJ:3fc. 3S101&52 UiS® 
jWtWs m 2 c0fi£5 2 2 Stfgl 3 C0®5 2 3 li . NI*< 
Jiffllfc&SidE^IU §4>fc. SfSl<9ffi:B2 1WWSi 
*<0»V vhgcOSHErfc*''.* > h 2 0 0 t X TflftSLfc 

[005 1] H7tt. flHtf*E2l£. 

^20K52 2atXm30®52 3 2r. iS®^' 

[0 0 5 2] S^>fc*fc, @812. m3<7)WG23Z% 
B&L, mi<7)®52 1 tm2CDW62 2<r)X.t-t?>tb 

uz, mi<7)mE2iz. mvfijwimicfo* * 
mmbKeix^ifXML. m2<omG22z. mmv 

[ 0 0 5 3 ] ±iBtf>l24-8fc^$ilS«j£fc LT t . 

l>. 04— 8fc*$tLl>A, B, CcOilStco^ 
30 Tli. ffif^Uc03^^t(l«C AA53 8mm. B 
* { 4 7 mm N C*«2 7mmt1-SCl fc tT# fflffl 

commKoim. ^m. >mzftdvj:;\w<?>-tfmiz 

[0 0 54] Hl-7<05HfcW«!Bfc:*Jtt4*l 
<7)IS52 1 t&3<7)W52 3£)SESSt 08OHJ|c7)Jgffi 
tfc»t*»lW»52 1i:»2(?DaEH2 2iiOBK. 2r^T 

ro-bxa^^iro-fex^^ synzfctx, %\<r> 
40 iS5 2 1 *±T*W ( » 1 *WB«*fr*«l ) 

wzm?zt%<. m&yyyTwryxw-'? 
zm±-tz>zttfX'%i. 

[0055]$ bizttz. isdommnjmxit. w.2 

<m&2 2. ^3c7)HS2 3Sr. aaWiT^rrtlfcrtK 
iotE^Uc^fcov^TiJt^Lfc^ «itf. 0 

9, i oiz^zti&xdiz. %2<m?a22. m3<rm 

52 3 5:. aM***¥*|6l t ft < X o iztiffl? % Zbi> 

50 xzi. z<vm&. m9iz*k2ti&xoiz. msttt>m 



3/17/06, EAST Version: 2.0.3.0 



1 1 

^y^yY2ooffm!&fi. n. s, n, s t£ 

mzwrnztih x o ms-trx y h 2 0 0 zwiti 

[00 56] tt:. Z<r)W&. gll<96£52 lfcOWt 
±^L)tm2<7)fiS52 2, ^3c7)K52 3t|5l^C 

fc, £3<«&2 3££B&U JfS 1 OE&52 1 fcSS20 
655 2 2 «A b -f h Z t i X' # £ . 
[0057] ±tB<OHi6^JBttC*J^T{4, 

tt:i%£!,z^xmwLtztf. xmutfrfrimsizm 
jzztiihoxiizw mm. v^wtw^mmt: 
wmt&iioxh^xi&K. ^ v+>rm-(?>Tyx 
-rn&m. miifcvDwn&wmwmwizhmmi-hz 

ttfX'Zh. 
[0058] 

mkizft^x&mmvmmviiRwmv yy<mm-n 
m-h^ttfx'%. m®mn&±t. yy-ynxh 
<mmmz>zt#x'$z>tki>iz. mwjyfwr 

yX-?<?>V-7lz£Z>m%1frm<?>mi$:m±LX . m 

zwmz'ndzttfxzz,. 

nil ] ^WMcoryx^mmmco-mmmm^mm 
m^m^izmt®. 

[02 ] minTyx^wmw<mum&zm.mz 



(7) #§S2003-1 24 1 92 

1 2 

75"f0. 

[03 ] 0 1 or^xvjag^aiosa^^^wtc 
^-f0. 

[04 ] ^mcofticommm^wmm^mmiZTfk 

[05 1 *^<m<?>mmB<?>®®ffi&zmff}iz5fi 
■t®. 

[06 j *m<Dm<?>mmB<v®®®f8.zm&miznk 
■t®. 

io [07 ] xmnmnmmBnmmmmzmz* 

-T0. 

[08 ] *HHBc0fl!>c7)||ifiJg©WSlB&«B£^^W^ 
-T0. 

[09 ) *mcwbmmm<?>®®ffi&zmmi l z5ik 

[010] *^<Off!j<0|lifi^®^ifB&«^^Wt 

*-f0. 

[0ii] xminmwmmBvmmfczmmiz 
*-t®. 

20 [«r^)a^] 

w ^xvv i I2f+yy<. 2 TS5«Si. 

3 ±SWL 4 JffltfXtt&jgL 5 

6 ummm. i 8. 12 

9. 13 fflitn. 10 

9. 1 1 essm^, 1 4 ra$Ks# (r^v- 

/WH) . 2 1 mi<7)lS5. 2 2 »2*>tt5, 2 

3 SB3<7>sffi. 



[01] 



[02] 




22.23 




3/17/06, EAST Version: 2.0.3.0 



(8) 



&IS2003-1 24 1 92 



[03] 



[04] 



N 

S b22 



2 1 



r 2 3 



22 



23 



S <2 1 



[05] 



[06] 



$xm«H (T05WU.B) 



N J 



2 1 



23 



N 

S L-2 2 



2 3 



[07] 



[08] 



22 

S 



23 



-2 2 



9x^*H (TB«H±B) ft* 



2 2 



S N I" 



>2 1 



[010] 



[01 1] 



S N 



•2 2 



S N { 



23 



S N f 2 1 



*x/\*ffl CTSMttUB) ft* 



S N 



r 2 2 



S N f 



2 1 



3/17/06, EAST Version: 2.0.3.0 



(9) f#§32003-l 24 192 



[09] 




F?-A(##) 4K030 CA04 CA06 EA11 FA03 JA15 
KA30 KA34 
4K057 DA16 DB06 DD01 DM05 DM21 

DM22 DN01 DN02 
5F004 AA16 BA04 BB07 BB08 BB18 
BB22 BB25 



3/17/06, EAST Version: 2.0.3.0 



